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Description 

FIELD OF THE INVENTiON 

[0001] This invention relates to an antenna and a manufacturing method for tlie same. More particularly, the present 
invention pertains to an antenna installed at an opening and closing portion of a vehicle or a house. 

BACKGROUND OF THE INVENTION 

[0002] In recent years, there has been a development of an electric key system which does not have a key cylinder 
at an opening and closing portion of a vehicle or a house. The electrk; key system functions that when a person with 
an electric key approaches to the opening and closing portion, the system becomes a reception standby mode, and 
when it receives an ID code from the electric key, the system unlocks as soon as the person touches a door handle etc. 
[0003] In this type of the electric key system, it is desired to install an antenna within the opening and closing portion 
or control portion for opening and closing (inside of a door or a door handle If the opening and closing portion corre- 
sponds to the door). Generally, since there is not much space to Install In such places, a bar antenna whose core is 
made of a material with high permeability is applied. 

[0004] A known device is disclosed In Japanese Patent Laid-Open Publication No. 5-267922. In the known device, 
an antenna for a vehicle whose core is made of a laminate of amorphous magnetk; alloy ribbons is applied to improve 
high frequency characteristic and to achieve downsizing. 

[0005] Another known device is disclosed In Japanese Patent Laid-Open Publication No. 7-221533. In this known 
device, an antenna applying a laminate of nanocrystalline magnetic alloy ribbons for a material of the core is disclosed, 
and the antenna is achieved In obtaining a suffk^ient level of signals, feasibility to downsize, and a stability against a 
temperature characteristic or time deterioration. 

[0006] However, in the opening and closing portion, a bending load Is applied to the antenna upon opening and 
closing the door due to vibration. In addition, impact upon opening and closing the door is large. Therefore, the known 
devices could be damaged due to these loads. Parttoularly, in a case of a vehicle door (an opening and closing portion), 
it receives Impact from both front and back directions of the vehicle upon acceleration and deceleration. Moreover, 
larger impact (approximately 100G: G corresponds to a gravitational acceleration) is applied upon closing the door. 
Thus, an improvement of impact resistance has been a key issue for the antenna for the vehicle door. 

SUMMARY OF THE INVENTION 

[0007] It is an object of the present Invention to provide an antenna that has high bendability and impact resistance, 
and provide a method for such an antenna. 

[0008] According to the first aspect of the Invention, an antenna Is comprised of a core portion laminated by a plurality 
of magnetk: ribbons through a deformable member and a coll portion wound around the core portion. 
[0009] According to the second aspect of the invention, the deformable member Is an air layer. 
[0010] According to the third aspect of the Invention, the deformable member is a cushion member. 
[0011] According to the fourth aspect of the invention, the defomnable member is a rubber-like member. 
[0012] According to the fifth aspect of the Invention, the plurality of the magnetb ribbons are made of either amor- 
phous metal or nanocrystalline magnetism. 

[001 3] According to the sixth aspect of the invention, the amorphous metal is either an Iron system or a cobalt system. 
[0014] According to the seventh aspect of the invention, each surface of the magnetic ribbons is coated by one of a 
film of a phosphoric acid system, either an organic or inorganic film, or a film coated with fen-ite. 
[001 5] According to the eighth aspect of the invention, a manufacturing method for an antenna having a core portion 
includes a laminating process for laminating a magnetic ribbon and a bonding process for forming a core portion by 
bonding a peripheral portion of the magnetic ribbon to a connecting resin portion by resin, 

[0016] According to the ninth aspect of the invention, the manufacturing method for the antenna also includes a 
forming process for fomning a coil portion by winding a conducive coil around a peripheral portion of the core portion 
with insulated manner, and a resin molding process for forming a resin-molded portion by injecting a potting material 
or a hot melt material into a mold after setting the core portion and the coil portion within the mold. 
[0017] According to the tenth aspect of the invention, a side door handle for a vehicle is comprised of a main body 
of a door handle, a connecting portion for connecting the main body of the door handle to a side door of the vehicle, 
and an antenna Incorporated within the main body of the door handle. Furthermore, the antenna has a core portion 
laminated by a plurality of magnetic ribbons through a defomnable member and a coil portion wound around the core 
portion. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[001 8] The foregoing and additional features and characteristics of the present invention will become more apparent 
from the following detained description presumed with reference to the accompanying drawings In which like reference 
^ 5 numerals designate like elements: . 

Flg.1 is aside view of a door handle of a side door for a vehicle In which an antenna according to embodiments of 
the present invention Is incorporated; 

Flg.2 Is an explanatory view according to the embodiments of the Invention; 
10 Fig.3 Is a cross sectional view of a core portion of the first embodiment of the invention: Flg.3(a) Is a longitudinal 

section of the core portion, and Fig.3(b) Is a lateral section of the core portion; 

Flg.4 is a cross sectional view of a core portion of the second embodiment of the Invention: Flg.4(a) is a longitudinal 
section of the core portion, and Flg.4(b) is a lateral section of the core portion; 
Fig,5 Is a flow chart of manufacturing an antenna according to the first embodiment of the Invention; 
- 15 Flg.6 is a flow chart of manufacturing an antenna according to the third embodiment of the Invention; and 

Flg.7 Is an explanatory cross sectional view explaining a function and effect of the antenna according to embodi- 
ments of the invention:Flg.7(a) is a drawing before deformation, and Fig7 (b) is a drawing after defonnation. 

DETAILED DESCRIPTION OF THE INVENTION 

20 

[0019] As a result of research by inventors of the present invention to provide an antenna that has high Impact 
resistance, the Inventors came up with a structure that can absorb bending stress or Impact by moving adjacent mag- 
netic ribbons freely when a load is applied to the laminated magnetic ribbons. 

[0020] Embodiments of the present invention will be described with reference to the drawings. Fig.1 is a side view 
25 of a door handle of a side door for a vehicle in which an antenna according to the embodiments of the invention is 
Incorporated. The door handle of the side door for the vehicle Is comprised of a main body 1 of the door handle, and 
connecting portions 11 and 12 for connecting the main body 1 of the door handle to the side door (not shown). The 
main body 1 of the door handle and the connecting portions 11 and 12 are made of resin. 

[0021] Fig.2 is an explanatory view of the antenna according to the embodiments of the invention. An antenna 2 is 
30 incorporated within the main body 1 of the door handle, and the antenna 2 Is connected to the main body 1 of the door 
handle by both ends of the antenna 2 extended to attachment members la and lb placed within the main body 1 of 
the door handle. The antenna 2 is comprised of a core portion 3, a coll portion 4, bobbin portion 5, a resin-molded 
portion 6, a condenser 7, terminal electrodes 8a and 8b, and a wire hamess 9 etc. The bobbin portion 6 Is made of 
ABS resin and is approximately rectangular-shaped. Furthermore, the bobbin portion 5 has a gap portion 5a which 
35 has a rectangular shape in its cross section and extended from one end to the other end of the bobbin portion 5 at a 
center of the bobbin portion 5. The core portion 3 Is Inserted into the gap portion 5a with Its longitudinal direction in a 
right and left direction in Fig.2, and its laminated direction in a vertical direction In Fig.2. 

[0022] The coil portion 4 is fomried by an insulated coating conductive coll made from a conductive wire of a wire 
diameter of 0.28mm wound around an outer periphery of the bobbin portion 5 in a regular winding. A shape of a cross 

40 section of the coll portion 4 is approximately a rectangular. A width of the coil portion 4 is 5.5mm, and Its height varies 
in accordance with a shape of the core portion 3. Terminal electrodes 8a and 8b are placed in a longitudinal direction 
of the bobbin portion 5, and each electrode 8a and 8b is electrically connected to both ends of the conductive coil of 
the coil portion 4. Furthermore, one electrode 8a is connected to a wire hamess 9, and the other electrode 8b is 
connected to one terminal of the condenser 7. The other terminal of the condenser 7 Is connected to another wire 

45 harness (not shown) placed serially with the wire hamess 9. 

[0023] After Inserting the core portion 3, the colt portion 4, the bobbin portion 5, the condenser 7, the temnlnal elec- 
trodes Ba and 8b, and the wire hamess 9 into a mold, a potting material or a hot melt material Is Injected Into the mold. 
When the material is hardened by heat, the material Is removed from the mold, and the resin-molded portion Is formed. 
Since the portions comprising the antenna 2 are molded by the potting material or the hot melt material which has high 

50 flexibility, the antenna 2 secures a high Impact resistance. Furthermore, since a portion between the core portion 3 
and the coll portion 4 is also molded by the highly flexible potting material or hot melt material, the core portion 3 is 
hardly affected by temperature, humidity, and impact, Improving a reliability of the antenna 2. 

[0024] The wire harness 9 Is extended to outside from the resin-molded portion 6 and connected to a control portion 
(not shown) of the antenna 2. Oneendofthe resln-molded portions (a wire hamess side) is connected to the attachment 
S5 member 1 a placed inside of the main body 1 of the door handle. An attachment member 1 0 Is placed at the other end 
of the resin-molded portion 6, and the attachment member 1 0 is connected to the attachment member 1 b placed inside 
the main body 1 of the door handle. 

[0025] Flg.3 Is a cross sectional view of a core portion of the first embodiment. Fig.3(a) is a longitudinal section of 
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the core portion, and Fjg.4(b) is a lateral section of the core portion. A laminated magnetic ribbon portion 22 is formed 
by a plurality of magnetic ribbons 21 being laminated. The plurality of the magnetic ribbons 21 are connected one 
another by a connecting resin portion 23 placed at a periphery of the laminated magnetic ribbon portion 22. Spaces 
between surfaces of the magnetic ribbons 21 facing one another are not bond to each other, and air layers 24 are 
s formed between these surfaces. In the first embodiment of the Invention, the air layers 24 correspond to deformable 
members. The air layers 24 may be very thin, and the magnetic ribbons 21 may be In contact with one another. 
[0026] Fig.4 is a cross sectional view of the core portion of the second embodiment. Flg.4 (a) is a longitudinal section 
of the core portion, and Flg.4(b) Is a lateral section of the core portion. A laminated magnetic ribbon portion 32 is fonned 
by a plurality of magnetic ribbons 31 being laminated. Rubber-like members 34 are placed between the magnetic 
10 ribbons 31 , and surfaces of the magnetic ribbons 31 facing the other surfaces of the magnetic ribbons 31 are bond to 
one another by the mbber-like members 34. In the second embodiment, the laminated magnette ribbon portions 32 
are surrounded by an enclosing member 33 which Is made of the same material as the rubber members 34. 
[0027] Both of the core portions of the first and second embodiments are used as shown in Fig.1 and Fig.2. Ferro- 
magnetic ribbons are used for the magnetic ribbons 21 and 31 of the first and the second embodiments. Among the 

'5 ferromagnetic ribbons, it Is prefen-ed to use the ones that are made of amorphous metal or nanocrystalline magnetism 
since these materials have a high frequency characteristk: and a soft magnette characteristk:. Thus, with these mate- 
rials, high perfomiance and downsizing of the antenna can be achieved. Also, as for the amorphous metal, it is preferred 
to use amorphous metal of an iron system or a cobalt system which has high pemneability. Although there is no limitation 
on thickness of the magnetic ribbons 21 and 31 , it Is prefen^ed to use the magnetic ribbons with thickness equal to or 

20 lower than lOOpjn for a high frequency band and reduction of eddy current loss. 

[0028] Although the magnetic ribbons 21 can be used as they are, it is preferred to use the magnetk: ribbons covered 
by an organic or inorganic film, a film of phosphork: acid system formed by phosphating, or a film coated with ferrite 
since they can reduce the eddy current loss by forming a film with high electric resistance between ribbons. 
[0029] Although the drawings of the first embodiment and the second embodiment show four magnetic ribbons 21 

25 and 31 laminated, other magnetic ribbons laminated are abbreviated to clarify a structure of the magnetic ribbon portion, 
and many magnetic ribbons are laminated in the embodiments. 

[0030] The embodiments of the present invention and comparative examples will be described. 
(Embodiment 1) 

30 

[0031] Fig.5 is a flow chart showing manufacturing process of an antenna according to the first embodiment. A 
structure of the laminated magnetic ribbon portion manufactured In the first embodiment is the structure of the core 
portion shown in Fig.3. Amorphous metal FT-3 (Fe 73.5%, Cu 1.0%, Nb 3.0%, Si 13.5%, B 9.0%) manufactured by 
Hitachi Metals Ltd. with 20jxm of thickness and cut in 5mm In width and 60mm In length was used (step SI). The 
35 magnette ribbons are treated in an atmosphere of 660**C for one hour, and an insulated film is formed on a surface of 
the magnetic ribbons (step S2). 

[0032] Next, a laminated magnetic ribbon portion is fomied by laminating thirty magnetic ribbons (step S3) (a lami- 
nating process). The laminated ribbons are inserted into a mold, and after the laminated ribbons are fixed temporarily 
by jigs, epoxy resin (SR-30 and H-325 (two-packaged) manufactured by Sanyu Rec Corporation) was applied to only 

-«> a periphery of the laminated magnetic ribbon portion (step S4). Subsequently, the laminated ribbons together with the 
mold are Inserted into a thermostatic chamber for two hours to be hardened by heat, and the core portion Is completed 
(step S5) (a bonding process). A dimension of the core portion was 5.2mm in width and 1 .0mm in height. 
[0033] Impact resistance of the core portion manufactured by the above method was evaluated. First, the magnetic 
ribbons are placed In a horizontal position, and a longitudinal direction of the core portion is set on a bottom jig with 

^5 30mm of a span for a three-point bending test, A load with speed of 6 mm/min is applied to a central portion of the 
span by the bottom jig for the three-point bending test until a central portion of the core portion Is displaced for 2mm. 
After measuring a relation between the load and the displacement, the load is removed from the core portion. Subse- 
quently, the displacement of the central portion of the core portion is measured, and if the displacement of the core 
portion is returned to zero, the core portion is defined as "no residual strain." On the other hand, if the displacement 

50 of the core portion is not returned to zero, the core portion was defined as " residual strain occurred." As for a magnette 
characteristte, an impedance analyzer was used for measuring effective penneability ^le and an effective value Qe of 
effective Q. 

[0034] After inserting the manufactured core portion 2 into the gap portion 5a of the bobbin portion 5, the conductive 
coll Is wound for thirty turns by a regular winding serially to fomi the coil portion 4 (step S6) (a process of fomiing the 
55 coil portion). The tenrninal electrodes 8a and 8b are Installed to the bobbin portion 5 In advance, and the temiinal 
electrodes 8a and 8b are connected to each end of the conductive coil. Then, the terminal electrode 8a is connected 
to the wire harness 9, the terminal electrode 8b is connected to the condenser 7, and the condenser 7 Is connected 
to the wire harness (not shown) respectively (step S7) (a process of setting attached parts). After setting the core 
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portion 3, the coil portion 4, the bobbin portion 5, the condenser 7, the temnlnal electrode 8, and the wire harness 9 
within the mold, an urethane potting material (MV-115: manufactured by Nippon Pelnox Corporation) is injected Into 
the mold (step S8), and the antenna 2 is inserted Into the thermostatic chamber to be hardened for two hours in 80**C 
in temperature to forni the resin molding portion 6 (step S9) (a resin molding process). 

5 

(Embodiment 2) 

[0035] An antenna according to the second embodiment Is manufactured In the same process as that of the first 
embodiment except that the urethane potting material (MV-116; manufactured by Nippon Pelnox Corporation) was 
10 used Instead of the epoxy resin as an adhesive for bonding only the periphery of the laminated magnetic ribbons. 
However, conditions for hardening the adhesive were changed to two hours and 80''C In temperature. A dimension of 
the longitudinal section of the core portion was 5.2mm in width and 0.7mm In height. An evaluation method for the 
embodiment 2 Is the same as that of the embodiment 1 . 

. 15 (Embodiments) 

[0036] Fig.8 is a flow chart showing a manufacturing process of an antenna according to the third embodiment. A 
structure of a magnetic ribbon portion manufactured In the third embodiment is the same as that of the second em- 
bodiment. The same magnetic ribbons as the first and the second embodiments were used, and the manufacturing 

20 process is the same as the first embodiment until step S1 2. After the step S1 2, the same urethane potting material as 
the second embodiment was applied (step SI 3), and thirty magnetic ribbons are laminated using the same mold as 
the first embodiment (step SI 4), Subsequently, the magnetic ribbons are thrown into the themiostatic chamber for two 
hours with 80*'C in temperature, and the core portion is completed (step S1 5). A dimension of the longitudinal section 
of the core portion was 5.2mm in width and 0.8mm in height. An antenna of the third embodiment was manufactured 

25 in the same process as the first embodiment from a step S1 6 to the final step. An evaluation method for the embodiment 
3 is the same as that of the embodiment 1 . 

(Comparative Example 1 ) 

30 [0037] An antenna of the comparative examplel was manufactured in the same process as the third embodiment 
except that the epoxy resin applied in the first embodiment was used instead of the urethane potting material. The 
conditions for hardening the adhesive are the same as those of the first embodiment. A dimension of the longitudinal 
section of the core portion was 5.2mm in width and 0.8mm in height. An evaluation method for the comparative example 
1 is the same as that of the embodiment 1 . 

35 

(Comparative example 2) 

[0038] One-piece sintered fen-ite (PC40: manufactured by TDK Corporation) cut in 60mm in length, 5.2mm in width, 
and 2.3mm In height was used for manufacturing a core portion of the comparative example 2. Subsequently, the same 
40 process as the step 6 and the rest of the steps of the embodiment 1 was applied. An evaluation method for the com- 
parative example 2 Is the same as that of the embodiment 1 . 

(Evaluation Result) 

45 [0039] Chart 1 shows evaluation results of the embodiments and the comparative examples. The core portions of 
the embodiment 1 through 3 and the comparative example 2 are not ruptured by the displacement of 2mm. "2.00" 
written in "Displacement" indicates that the core portion was not ruptured. "Load at Peak" indicates a load upon dis- 
placing 2mm, and "Bending Stress at Peak" indicates a maximum stress upon displacing 2mm. The magnetic charac- 
terlstfcs of the embodiment 1 through 3 and the comparative example 2 were approximately the same. 

50 
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(Chart 1) 
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Although there was no residual strain occurred In the embodiment 1 through 3, the residual strain has occurred In the 
comparative example 1 . With regard to the embodiments, 2mm is displaced approximately without any stress in the 
embodiment 2 and 3. This shows that they have high bendabillty. Particularly, in the case of the embodiment 2 and 3, 
the residual strain was not detected even after displacing 5mm. 

[0040] Flg.7 Is an explanatory cross sectional view of the embodiments according to the Invention to describe func- 
tions and effects of the Invention. Flg7 (a) is a drawing before defonnatlon. and Rg.7 (b) is a drawing after the defor- 
mation. Two magnetic ribbons are shown in these drawings. There is an intemriediate layer 43 between a magnetic 
ribbon 41 and a magnetic ribbon 42. The intennediate layers 43 of the embodiment 1 and the embodiment 2 are the 
air layers, the intemiediate layer 43 of the embodiment 3 is a laminate of the urethane potting material, and the inter- 
mediate layer 43 of the comparathfe example 1 Is a laminate of the epoxy resin respectively. 

[0041] Point A and point C Indicate positions of the surfaces of the magnetks ribbon 41 and the magnetic ribbon 42 
facing one another before the defomiation. Similarly, point B and point D also indicate positions of the suri^aces of the 
magnetic ribbon 41 and the magnetic ribbon 42 facing one another before the defomiation. As shown In Fig.7 (b), 
when the core portion is defonned by the impact, a distance between point A and point B on the surface of the magnette 
ribbon 42 becomes shorter On the other hand, a distance between point C and point D on the surface of the magnetic 
ribbon 42 becomes longer as the core portion Is defonned. As a result, the positions of point A, point B, point C, and 
point D are deviated from their original positions as the core portion is deformed. 

[0042] Modulus of elasticity of the epoxy resin is large, and a maximum displacement In an elastic limit is small. 
Thus, as shown in the comparative example 1 . when the epoxy resin is used for the Intemiedlate layer 43, the elastic 
limit of the epoxy resin is partially surpassed because of changes In a distance between point A and point C and a 
distance between point B, and point D. As a result of these changes in the distances, it is presumed that the residual 
strain has occun-ed in the comparative example 1 . 

[0043] On the other hand, as for the embodiments 1 and 2, the magnetic ribbon 41 and the magnetic ribbon 42 are 
not bond since the air layer is fonned between them. Therefore, point A and point C, and point B and point D are free 
with one another, and thus the magnetfc ribbon 41 and the magnetfc ribbon 42 are returned to their original positions 
after the load Is removed. Consequently, it is presumed that the residual strain can be prevented unless the magnetic 
ribbons themselves surpass their elastfe limits. 

[0044] A load at peak of the embodiment 1 Is large, yet that of the embodiment 2 is small. As will be described later, 
this difference in the load at peak is presumed as a difference In materials used for the connecting resin portion 23 
placed at the periphery of the laminated magnetic ribbon portion 22. More specifically, since the epoxy resin which has 
a large modulus of elasttelty Is used as a material for the connecting resin portion 23 in the embodiment 1 , a large load 
is applied to the core portion of the embodiment 1 by the connecting resin portion 23. On the other hand, In the em- 
bodiment 2, the urethane potting material which has a small modulus of elasticity is used, and thus a small load is 
applied to the core portion of the embodiment 2. Consequently, the bendability and the Impact resistance can be higher 
when the urethane potting material whteh has a small modulus of elasticity Is used. 

[0045] In the embodiment 1 and 2, the entire periphery of the laminated magnetic ribbon portion 22 is covered by 
the connecting resin portion 23. However, the connecting resin portion 23 may be placed only at a periphery of the 
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magnetic ribbon 21 . Also, the air layer between the adjacent nnagnetic ribbons may be so thin that the surfaces of the 
adjacent magnetic ribbons 21 are in contact with one another. 

[0046] The material of the Intermediate layer 43 of the embodiment 3 is the urethane potting material. The urethane 
potting material has a rubber-like elasticity after being hardened. The modulus of elasticity of the urethane potting 

■ 5 material is small, and its maximum displacement without residual strain within the elastic limit Is large. Therefore, even 
if the distances between point A and point C, and point B and point D become longer, the displacement Is within the 
elastic limit without high resistance. As a result, the residual strain was not occurred In the embodiment 3. 
[0047] As described above, a wide range of the deformation can be obtained by placing the deformable member, In 
other words, the material with small displacement of the elastic limit or the material with the small modulus of elasticity 

10 between the laminated magnetic films. As a result, the antenna with high bendability and impact resistance can be 
achieved. In the embodiments, the air layer or the urethane potting material (a rubber-like member) is used for the 
deformable member. However, the Intermediate layer Is not limited to these types, and other gas laminates or rubber- 
like materials such as a rubber of silicon system (a potting material), or a rubber of an epoxy system (the potting 
material) may be used. 

^ 15 [0048] The deformable members placed'between the laminated magnetic ribbons also have a function as cushion 
members for absorbing impact. Since Impact applied to the core portion is absorbed by the cushion members placed 
between the magnetic ribbons, the impact resistance of the antenna can be achieved. 

[0049] Although the urethane potting material is used for the material of the resin-molded portion in the embodiments, 
it may be any material that can mold and fix the core portion and the coil portion. However, it is preferred to use potting 
20 materials such as the urethane potting material, a rubber potting material of a silicon system, a rubber potting material 
of the epoxy system, or hot melt materials such as polyamlde resin or urethane resin for the material of the resin- 
molded portion. These materials have high flexibility and impact resistance and are filled between the coil portion and 
the core portion without space, and thus the core portion is hardly affected by temperature, humidity, or Impact. There- 
fore, these materials can Improve a reliability of the antenna. 
25 [0050] Although the amorphous metal is used for the material of the magnetic ribbons in the embodiments, the 
material is not limited to the amorphous metal, and any material that has high magnetism such as a silicon steel plate 
or nanocrystalline can be used. However, the amorphous metal has high pemrieability and elasttelty. and high corrosion 
resistance, and the nanocrystalline has high pemneablllty, high frequency characteristic, and high conrosion resistance. 
[0051] In the case of the comparative example 2, the core portion is ruptured by the displacement of 0.19mm. Al- 
so though a large Qe can be obtained and an electric loss can be reduced in accordance with the comparative example 

2, a tolerance range of displacement is small, and bendability and the impact resistance are low. 

[0052] As described above, the antenna is comprised of the core portion laminated by the magnetic ribbon through 
the defonnable portion, and the coil portion wound around the core portion. Also, a manufacturing method for an 
antenna Including a laminating process for laminating the magnetic ribbon and a bonding process to manufacture the 
35 core portion by bonding the periphery of the magnetic ribbon is introduced above. 
[0053] Therefore, the antenna which has high Impact resistance can be achieved. 

[0054] An antenna is comprised of a core portion laminated by a magnetic ribbon through a defonnable member and 
a coil portion wound around the core portion. 

40 

Claims 

1 . An antenna comprising a core portion laminated by a plurality of magnetic ribbons through a deformable member 
and a coil portion wound around the core portion. 

45 

2- An antenna according to claim 1 , wherein the deformable member Is an air layer. 

3, An antenna according to claim 1 , wherein the deformable member is a cushion member. 

50 4. An antenna according to claim 1 , wherein the deformable member Is a rubber-like member 

5. An antenna according to claim 1 , wherein the plurality of the magnetic ribbons are made of either amorphous metal 
or nanocrystalline magnetism. 

55 6. An antenna according to claim 5, wherein the amorphous metal is either an iron system or a cobalt system. 

7. An antenna according to claim 5, wherein each surface of the magnetic ribbons is coated by one of a film of a 
phosphoric acid system, either an organic or inorganic film, or a film coated with ferrite. 
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A manufacturing method for an antenna having a core portion Including a laminating process for laminating a 
plurality of magnetic ribbons and a bonding process for fomrilng the core portion by connecting a peripheral portion 
of the magnetic ribbon to a connecting resin portion by resin. 

A manufacturing method for an antenna according to claim 8, further Including; 

a coil forming process for fomiing a coil portion by winding a conducive coil around a peripheral portion of the 
core portion with insulated manner; and 

a resin molding process for fonning a resln-molded portion by Injecting a potting niaterial or a hot melt material 
into a mold after setting the core portion and the coil portion within the mold. 



A side door handle for a vehicle comprising; 



a main body of a door handle; 

a connecting portion for connecting the main body of the door handle to a side door of the vehicle; and 
an antenna Incorporated within the main body of the door handle, wherein the antenna has a core portion 
laminated by a plurality of magnetic ribbons through a defomiable member and a coil portion wound around 
the core portion. 
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